
Disciplinary	
  Core	
  Ideas	
  
	
  in	
  Science	
  Performances	
  	
  	
  

Building	
  Capacity	
  in	
  Science	
  Instruc9on	
  through	
  the	
  Framework	
  for	
  K-­‐12	
  Science	
  Educa9on	
  
A	
  Workshop	
  for	
  Science	
  Educators	
  and	
  Leaders	
  
Presented	
  by	
  Utah	
  State	
  Office	
  of	
  Educa<on	
  	
  

Dixie	
  State	
  University	
  
and	
  

	
  Partnership	
  for	
  Effec<ve	
  Science	
  Teaching	
  and	
  Learning	
  	
  
	
  

Dixie	
  Sate	
  University	
  Conference	
  Center	
  
St.	
  George	
  Utah	
  	
  	
  

	
  
Presenter:	
  BreF	
  Moulding,	
  Director	
  of	
  the	
  Partnership	
  for	
  Effec<ve	
  Science	
  Teaching	
  and	
  

Learning	
  	
  
	
  



Overview	
  

•  A	
  Shi&	
  to	
  a	
  New	
  Vision	
  for	
  Science	
  Educa6on	
  
•  Core	
  Ideas	
  as	
  Evidence	
  
•  Core	
  Ideas	
  in	
  Performances	
  of	
  Science	
  	
  
•  Discussion	
  	
  



The	
  Framework	
  is	
  Designed	
  to	
  Help	
  Realize	
  a	
  
Vision	
  of	
  Science	
  Educa9on	
  

•  A	
  vision	
  of	
  science	
  educa6on	
  in	
  which	
  all	
  students’	
  
experiences	
  over	
  mul6ple	
  years	
  foster	
  progressively	
  
deeper	
  understanding	
  of	
  science.	
  	
  

•  Students	
  ac6vely	
  engage	
  in	
  scien6fic	
  and	
  engineering	
  
prac6ces	
  in	
  order	
  to	
  deepen	
  their	
  understanding	
  of	
  
crosscuEng	
  concepts	
  and	
  disciplinary	
  core	
  ideas.	
  	
  

•  In	
  order	
  to	
  achieve	
  the	
  vision	
  embodied	
  in	
  the	
  
Framework	
  and	
  to	
  best	
  support	
  students’	
  learning,	
  all	
  
three	
  dimensions	
  should	
  to	
  be	
  integrated	
  into	
  the	
  
system	
  of	
  standards,	
  curriculum,	
  instruc6on,	
  and	
  
assessment.	
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3-­‐D	
  Model	
  =	
  Science	
  Performance	
  at	
  the	
  Intersec9on	
  

3D	
  Student	
  
Performance	
  

	
  

Science	
  and	
  
Engineering	
  	
  
Prac6ces	
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Disciplinary	
  Core	
  Ideas	
  
Physical	
  Science	
  

• PS1:	
  	
  MaLer	
  and	
  Its	
  Interac6ons	
  
• PS2:	
  	
  Mo6on	
  and	
  Stability:	
  	
  Forces	
  and	
  Interac6ons	
  
• PS3:	
  	
  Energy	
  
• PS4:	
  	
  Waves	
  and	
  Their	
  Applica6ons	
  in	
  Technologies	
  
for	
  Informa6on	
  Transfer	
  

Life	
  Science	
  
• LS1:	
  	
  From	
  Molecules	
  to	
  Organisms:	
  	
  Structure	
  and	
  
Processes	
  

• LS2:	
  	
  Ecosystems:	
  	
  Interac6ons,	
  Energy,	
  and	
  
Dynamics	
  

• LS3:	
  	
  Heredity:	
  Inheritance	
  and	
  Varia6on	
  of	
  Traits	
  
• LS4:	
  	
  Biological	
  Evolu6on:	
  Unity	
  and	
  Diversity	
  



Disciplinary	
  Core	
  Ideas	
  
Earth	
  and	
  Space	
  Science	
  

• ESS1:	
  	
  Earth’s	
  Place	
  in	
  the	
  Universe	
  
• ESS2:	
  	
  Earth’s	
  Systems	
  
• ESS3:	
  	
  Earth	
  and	
  Human	
  Ac6vity	
  

Engineering,	
  Technology,	
  and	
  Applica9ons	
  
of	
  Science	
  

• ETS1:	
  	
  Engineering	
  Design	
  
• ETS2:	
  	
  Links	
  Among	
  Engineering,	
  Technology,	
  
Science,	
  and	
  Society	
  



Communicate  
Using  

Arguments & Models 
Supported by Evidence 

Constructing  Explanations 
 and Solving Problems for 

Cause and Effect  
Relationships of Phenomena 

Using: Core Ideas,  
Gathered Information   

and Patterns 
as   

Evidence 

Ask Question 
Use Mathematics  

Plan and Carry Out 
Investigations  

Recognize Patterns 
 Relate Phenomena to Core 

Ideas  

Define Systems 
Analyze Patterns 

Analyze Data 
Evaluate  Information 

Develop & Use Models 
Make Sense Using Core Ideas 
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The	
  Rocky	
  Mountains	
  

•  Most	
  high	
  mountains	
  ranges	
  are	
  found	
  near	
  
plate	
  boundaries	
  

•  The	
  Rocky	
  Mountains	
  are	
  nearly	
  2000	
  miles	
  
from	
  a	
  plate	
  boundary	
  

•  What	
  caused	
  the	
  Rocky	
  Mountains	
  to	
  be	
  
upli&ed?	
  



Performance	
  -­‐	
  Forma<on	
  of	
  the	
  Rocky	
  Mountains	
  

Group	
  Performance	
  
Inves9gate	
  how	
  the	
  Rocky	
  Mountains	
  were	
  formed	
  given	
  they	
  are	
  so	
  far	
  inland	
  
from	
  a	
  plate	
  boundary.	
  
1.   Gather	
  informa9on	
  for	
  how	
  the	
  Rocky	
  Mountains	
  formed.	
  
2.  Formulate	
  ques6ons	
  and	
  inves6gate	
  explana9ons	
  for	
  the	
  mechanism	
  that	
  

caused	
  upli&	
  of	
  the	
  Rocky	
  Mountains.	
  
3.  Develop	
  evidence	
  from	
  Core	
  Ideas	
  to	
  support	
  your	
  explana9ons.	
  
4.  Develop	
  an	
  argument	
  supported	
  by	
  evidence	
  for	
  how	
  the	
  Rocky	
  Mountains	
  

were	
  formed	
  and	
  use	
  a	
  model	
  to	
  communicate	
  your	
  argument.	
  	
  
Individual	
  Performance	
  
4.  Write	
  in	
  your	
  journal	
  an	
  explana9on	
  of	
  how	
  the	
  Rocky	
  Mountains	
  of	
  the	
  

Western	
  United	
  States	
  were	
  formed	
  and	
  how	
  this	
  process	
  differed	
  from	
  the	
  
coastal	
  mountain	
  ranges.	
  	
  Include	
  evidence	
  from	
  reliable	
  sources	
  to	
  support	
  
your	
  explana9on.	
  

Group	
  Discussion	
  
Reflec@on	
  
5.  Reflect	
  on	
  the	
  Disciplinary	
  Core	
  Ideas	
  of	
  science	
  that	
  are	
  related	
  to	
  the	
  

explana9on.	
  	
  Review	
  the	
  NGSS	
  Appendix	
  E	
  and	
  iden6fy	
  the	
  Core	
  Ideas	
  that	
  
are	
  useful	
  to	
  make	
  sense	
  of	
  the	
  phenomenon.	
  	
  



Disciplinary	
  Core	
  Ideas	
  Progression	
  -­‐	
  Appendix	
  E	
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Discussion	
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